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Abstract

This project presents long distance control for electric fan in patient room by using
LabVIEW. The temperature of patient room can be detecled via femperature sensor. LabVIEW
program evaluates fan level which is level 1-3, via the temperature data that is passed through DAQ
NI-USB 6009. Functions selection in automatic electric fan system, including present temperature
value, automatic fan working status and the general picture of surrounding are shown in computer
screen. There are 3 functions of fan controlling which are automatic control via temperature sensor,

manual control via computer screen and direct contro! at electronic fan.

Besides, that automatic electric fan can be remotely controlled by using Team Viewer

application from smartphone which can be adapted and applied to practical daily life.
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Features:

Micromanialure relay

Dimension - 20.3 x 9.9 = 11.4 {mm)
High sansitivity

2 form conlacts : 2 form G

Speclfications:
Cantact Dala
Conlact Mataial AuAg oveday, Ag Alloy
Cominct Rating IA120VAGI24VDC
2A 120V AC T 24V DG
~ Contact Resistance Max_ 50mQ (6V DC 0.1A)
Max. Swilching Vollage 125V AC/ 30V DG
Max. Switching Current 24
Lozg Max_ Switching Pawer 250VA BOW
Min. Swilching Load 5V DG, 10mA
! Elecirical 100,000 Opemiions
L Mechanicsl 15,000,000 Operations
Coll Data
| Nominal Cod Power | 200mW
General Daia
Insulation Recisianca Kin. 1,000M0 500V DC
Batwesn Open Conlacis 500V AC 1 Min
Dialectric Sirength | Belwesn Coil and Con- 1.000VAC. 1 Min
tacls
Operate Time Max. 7Tms
 Relosse Time Max. 3ms
" Operating Temperstura 25°C fa +70°C
Humidity 3510 95% RH, +40°C
Surga Strangth 1,500V AGC, 10 = 160ps
) Enduwance 1,000m/s?
Shock Resistance Misoperstion 100m/s?
"’i"““’:::‘mﬂmﬁ" T — 10 to 56Hz, 1.5mm Doubls Amplitude

Misopetalion

65
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Coll Data:
Nominal Volisge | Coll Reslstance | Operate Volage | Release Vollags Coll Powear
vDC Q0% VDG 2VDG mwW Part Number
5 556 375 05 200 HRSZH-5 DCSV-N
Out Line, Wiring Dlagram, Mounting Hole Layout
Mounting Hole Layoul
(Hollom View)

8.9 £0.3

0.5 103

14

I‘F---— - h-&'
| .j)l
f 1
H 1
1. I
l‘l--—----ﬂh—"

¥virlng Diagram
(Eottom Vievs)

[ (s ZERERINON s BT ‘)mmi

5-81.0%"

+

8-0.5 £0.1

162 102 [y W [y B— AN 1)}

762100 5,08 30.1
5.08 0.1
Dimensions : Millimeires
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ULN2801A, ULN2802A,
ULN2803A, ULN2804A

Eight Darlington array

Features

Eight Darlingten transistors with common
emitters

Qutput current to 500 mA

Qutput voltage to 50 V

Integral suppression dicdes
Versions lor all popular logic families
Qutput can be paralleled

Inpuls pinned opposite oulputs to simplify
board layout

Pescription

The ULN2801A, ULN2802A, ULN2B03A and
ULN2804A each contain eight Darlington
transistors with common emitlers and integrat
suppression diodes for inductive loads. Each
Darlington fealures a peak load current raling of
600 mA (500 mA conlinuous) and can withstand
at leasl 50 V in the OFF siale. Oulpuls may be
paralleled for higher current capability.

Four versions are available to simplify interfacing
1o standard logic families: the ULN2801A is
designed for general purpose applications with a
current limit resislor; the ULN2802A has a 10.5
k(2 input resistor and Zener for 14-25 V PMOS;
the ULN2803A has a 2.7 kO input resistor for 5V
TTL and CMOS; the ULN2804A has a 10.5 kQ
input resistor lor 6-15 V CMOS.

All types are supplied in an 18-lead plastic DIP
with a copper lead form and fealure the

Table 1. Device summary

Datasheet — productlon data

DIP-13

convenient input-opposite-cutput pinout to
simplify board layout.

Order codes Package
ULN2B01A
ULNZ2802A
DiP-18
ULN2803A

ULNZ2804A




1 Diagram

Figura1. Schematic diagrams
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3 Maximum ratings
Table 2. Absolute maximum ratings
Symbol Parameter Value Unit
Vo Qutput voltage 50 A
Vi Input voltage (for ULN2802A - ULN2803A - ULN2B04A) 30 v
Ic Continuous collector current 500 mA
lg Continuous base current 25 mA
Power Dissipation (ona Darlington pair) 1
Prot —— w
Powar Dissipation (total package) 2.25
Ta Operating ambient temperature range -20to 85 C
Tsre Storage lemparature range - 55 to 150 °C
T, Junction temperature 2010 150 °C
Table 3. Thermal data
Symbol Parameler Value Unit
Rinaa Thermal resislance junctlon-amblent 55 *Ciw
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4 Electrical characteristics
Ta = 25 °C unless otherwise specified.
Table 4. Electrical characteristics
Symbol Parameter Test condition Min. | Typ. | Max. | Unit
Vg = 50V
Ta = 70°C, Veg= 50V (Figure 3) 50
I Oulput teakaga currant Ta=70°C for ULN2802A, V=50V, 7.3
Crx Vy = BV (Figura 4) 100
Ta =70°C for ULN2B04A, Vg= 50V, 500
Vi= 1V (Figure 4)
_ Ic = 100mA, Ig = 250pA 09 | 1.1
Collector-emitter saturation
VCE(SJ\T) vollage {Figure 5) |c— 200mA, IB" I50pA 1.1 1.3 v
Ic = 350mA, lg= 500pA 1.3 | 16
for ULN2B02A, V| = 17V 0.82 | 1.25
for ULN2BO3A, V| = 3.85V 093 | 1.35
||(0N) Inpul current {Figure 6) mA
for ULN2804A, V= 5V 0351 05
Vi=12v 1 145
lorry | Input current (Figure 7) Ta = 70°C, I = 500pA 50 65 pA
Vo= 2V, for ULNZB02A
Ic = 300mA 13
for ULN2803A
Ig = 200mA 24
g = 250mA 2.7
Viowy | Input voliage {Figure 8 Ig = 300mA 3 A
for ULN2804A
fo = 125mA 5
le = 200mA 6
Ig = 275mA 7
Ig = 350mA 8
h DC Forward current gain for ULN28CG1A, Ve =2V, 1000
FE | {Figure 5} Ig = 350mA
C; Input capacitance 15 25 pF
lpry | Turn-on delay time 0.5 V t0 0.5V 0.25 1 ps
lpp | Turn-off delay time 0.5 V10 0.5V 0.25 1 ps
| Clamp dioda leakage current | Va=50Y 50 JA
R | (Figure 9) Ta = 70°C, Vg = 50V 100
Clamp dicde forward voltage
Ve || ngufe 10 % |1g = 350mA 17 | 2 v




5 Test circuits

Figure 3. OQutputleakage current

Figure 4. Output leakage current {for
ULNZ2802A only)
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Figure 9. Clamp dlode leakage current

Figure 10. Clamp dlode forward voltage
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6 Typical performance characteristics

Figure 11. Collector current as a function of  Figure 12. Collector current as a function of

saturation voltage Input current
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Table 5. DIP-18 mechanical data
mm.
Dim.
Min. Typ. Max.
al 0.254
1.39 1.85
b 0.46
b1 0.25
D 23.24
8.5
2.54
e3 20.32
F 7.4
| 3.93
L 33
Z 1.27 1.59
Figure 19. DIP-18 package dimensions
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Revision history

Table 6. Document revision history
Date Revision Changes
18-Sep-2003 1 First release
10-Mar-2010 Updated package mechanical dala
19-Nov-2012 3 Medilisd input voltage valuas Table 4 on page 6.
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